Today, engineers face an increasing challenge in advanced applications that are based on efficient mathematical models for propagation and transition phenomena. Propagation aspects implying commutative and/or additive consequences of quantum physics are used extensively in the design of long-range transmission systems. Differential geometry is adapted for solving nonlinear partial differential equations with very great number of variables for transitions in complex optoelectronics systems. Special mathematical functions are used in modeling very small-scale material properties energy levels and induced transitions in quantum physics for the design of nanostructures in microelectronics. Time series with extremely high transmission rates are used for multiplexed transmission systems for large communities. All these advanced engineering subjects require efficient mathematical models in the development of classical tools for complex systems such as differential geometry, vector algebra, partial differential equations, and time-series dynamics. The objective in such applications is to take into consideration efficiency aspects of mathematical and physical models required by basic phenomena of propagation and transitions in complex systems, particularly in situations implying physical limits as long-distances propagation phenomena, quantum transitions in nanostructures, complex systems with great number of variables, and infinite spatiotemporal extension of material media.
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The aim of this special issue is to present high qualitative and innovative developments for efficient mathematical approaches of propagation phenomena and transitions in complex systems with applications in physics and engineering. Using efficient mathematical tools for modeling propagation and transition phenomena, for solving nonlinear partial differential equations describing wave propagation, and for analyzing the transitions of complex systems, significant results were obtained in the research fields of low-scale physical phenomena, heterogenous structures for microelectronics, dynamics of complex systems including networks and industrial systems , and efficient signal and image analysis based on fundamental mathematical and physical laws.
This special issue involves 27 original papers, selected by the editors so as to present the most significant results in the previously mentioned topics. These papers are organised as follows.
a There are nine papers on advanced mathematical tools for analyzing propagation, fluctuations, long-distance similarities, singularities, and dynamics in complex systems: "Complexity on acute myeloid leukemia mRNA transcript variant" by C. Cattani and G. Pierro, "A class of negatively fractal dimensional Gaussian random functions" by M. Li, "Specific mathematical aspects of dynamics generated by coherence functions" by E. G. 
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